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After forming ?rst catalyst cores on the surfaces of adhesive 
layers of an insulating substrate, a plating resist is patterned. 
The insulating substrate is treated With an aqueous solution 
containing an anionic surfactant. Then, the insulating sub 
strate is soaked successively in a palladiurn—tin mixed 
colloid catalyst solution and an accelerator solution, 
Whereby second catalyst cores are formed on the surface of 
the adhesive layer not covered With the plating resist. 
Thereafter, conductive circuits are formed by electroless 
copper plating. Due to the anionic surfactant, adsorption of 
the palladiurn—tin mixed colloid catalyst to the plating 
resist is suppressed, and the ?rst catalyst cores promote the 
formation of second catalyst cores. By setting the concen 
tration of the ?rst catalyst cores to 4x10“8 atomic mol/cm2 
or less, a ?ne conductive circuit With a line Width/line space 
of 50 pm or less having a high electrical insulating property 
betWeen circuit lines can be formed. 
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PROCESS FOR PRODUCING PRINTED WIRING 
BOARD 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a process for 
producing a printed Wiring board, and particularly to a 
process for producing a printed Wiring board by a so-called 
full-additive process in Which a conductor pattern is addi 
tively formed on the surface of an insulating substrate by 
electroless copper plating. 

[0003] 2. Description of the Prior Art 

[0004] With the recent development of electronic equip 
ment, electronic components have undergone a signi?cant 
shift to high density and multifunction, and there is a 
demand for high-density Wiring in printed Wiring boards. As 
a result, a further reduction in line Width and line space is 
required in the printed Wiring boards. Under these circum 
stances, attention is being paid to a process for producing a 
printed Wiring board by additively forming a conductor 
pattern on the surface of an insulating substrate by electro 
less copper plating (so-called full-additive process). 

[0005] A printed Wiring board obtained by the full-addi 
tive process has a satisfactory dimensional accuracy, as 
compared With a printed Wiring board produced by a con 
ventional process for forming a circuit by plating and 
etching (subtractive process). Furthermore, the printed Wir 
ing board of the circuit of the rectangular section shape 
obtained by the full-additive process, so that such aboard is 
suitable for high-density Wiring With a narroW line Width and 
space. The dimensional accuracy of a circuit produced by 
the full-additive process is determined by the dimensional 
accuracy of a plating resist layer. Therefore, by controlling 
the dimensional accuracy of the resist layer, a conductive 
circuit With a high dimensional accuracy can be obtained 
more easily. 

[0006] General production steps for a printed Wiring board 
by the full-additive process Will be described With reference 
to FIGS. 1A to 1D. An insulating substrate 102 With an 
adhesive layer 101 for enhancing plating adhesion formed 
on the surface of a base substrate 100 such as an epoXy glass 
substrate or the like is subjected to roughening treatment 
(FIG. 1A) With a roughening solution such as an alkaline 
permanganate solution. Then, catalyst cores 103 for elec 
troless copper plating are alloWed to adhere to the surface of 
the roughened adhesive layer 101 (FIG. 1B). Then, regions 
excluding circuit forming regions are covered With a plating 
resist 105 having resistance to a plating solution (FIG. 1C). 
Thereafter, the entire substrate is soaked in an electroless 
copper plating solution, Whereby a copper plating ?lm is 
deposited on the regions not covered With the plating resist 
105 (i.e., circuit forming regions) by electroless copper 
plating to form conductive circuits 106. Thus, a printed 
Wiring board 200 is produced. 

[0007] In the case Where through-holes are required for 
alloWing both sides of the printed Wiring board 200 to have 
electric conductivity, through-holes 104 are formed before 
roughening the adhesive layer 101 (FIG. 1B), and the Walls 
of the through-holes 104 are covered With a copper plating 
?lm by electroless copper plating simultaneously With the 
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formation of the conductive circuits on the surface of the 
printed Wiring board, Whereby copper plated through-holes 
107 are formed (FIG. 1D). 

[0008] HoWever, in the above-mentioned printed Wiring 
board produced by the conventional full-additive process, 
the plating catalyst cores 103 are present under the plating 
resist 105. Therefore, When the line space becomes smaller 
than 100 pm, reliability in electrical insulation betWeen 
adjacent circuit lines may degrade due to moisture absorp 
tion or the like. This is because the catalyst cores present 
betWeen the lines are ioniZed With an applied voltage due to 
moisture absorption and migrate therebetWeen. 

[0009] Japanese Patent Application Laid-open No. Sho 
62-69696 (hereinafter, referred to as “?rst prior art tech 
nique”) discloses a technique of adding silicone oil or 
?uorine oil to a plating resist so as to improve Water 
repellent of the resist and suppress adsorption of a catalyst 
solution (palladium - tin colloid solution) to the resist 
surface, and selectively forming catalyst cores on the sur 
faces not covered With the resist (i.e., circuit forming 
regions). According to this technique, due to Water repellent 
of the plating resist, a catalyst is unlikely to adsorb to the 
surface of the plating resist. Furthermore, even if a catalyst 
adsorbs to the surface of the plating resist, the adhesion 
betWeen the catalyst cores and the plating resist is small, so 
that the catalyst cores on the plating resist can be easily 
removed by high-pressure Water Washing or the like, 
Whereby the insulating property betWeen circuits is 
enhanced. 

[0010] Furthermore, Japanese Patent Application Laid 
open No. Hei 7-297520 (hereinafter, referred to as “second 
prior art technique”) discloses a technique of selectively 
forming catalyst cores on the surfaces not covered With a 
plating resist, using a copper metal colloid solution. Accord 
ing to this technique, a plating resist is formed on an 
insulating substrate, and the resultant insulating substrate is 
treated With a catalyst solution of a copper metal colloid to 
alloW a copper catalyst to adsorb to the surface of the 
insulating substrate and the surface of the plating resist. 
Then, the insulating substrate is treated With an alkaline 
permanganate solution, Whereby the copper catalyst adsorb 
ing to the plating resist is removed. A larger amount of 
copper catalyst adsorbs to the regions not covered With the 
resist (conductive circuit forming regions), as compared 
With the regions covered With the resist. Therefore, a portion 
of copper catalyst remains on the conductive circuit forming 
regions, Without being completely removed With an alkaline 
permanganate solution. The copper catalyst is likely to be 
oXidiZed, so that a Pd catalyst is substituted for the copper 
catalyst by a substitution reaction With Pd ions. According to 
this technique, a copper catalyst is not present under the 
resist, so that the insulating property betWeen circuits is 
enhanced. 

[0011] Japanese Patent Application Laid-open No. Hei 
6-69632 (hereinafter, referred to as “third prior art tech 
nique”) discloses a technique of partially removing Sn of 
catalyst cores (Pd—Sn) adsorbing to an insulating substrate, 
forming a plating resist, and forming conductive circuits by 
electroless copper plating. According to this technique, the 
insulating substrate is treated With a hydrochloric acid 
solution or the like so that the Pd concentration of the 
catalyst cores adsorbing to the insulating substrate becomes 
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1 to 10 pig/cm2 and the Sn concentration thereof becomes 0.1 
to 2 pg/cmz, and the concentration of the catalyst cores 
under the plating resist is controlled, thereby preventing the 
insulation resistance betWeen circuit lines from being 
degraded. 
[0012] HoWever, the above-mentioned ?rst to third prior 
art techniques have the folloWing problems. 

[0013] (1) According to the ?rst prior art technique, it is 
dif?cult to completely remove catalyst cores from the sur 
face of the plating resist, Which makes it dif?cult to avoid 
electroless copper deposition onto the surface of the plating 
resist. 

[0014] (2) According to the second prior art technique, a 
copper catalyst in the circuit forming regions is also etched 
With an alkaline permanganate solution. Therefore, it is 
required to strictly control the treatment conditions of the 
alkaline permanganate solution, resulting in poor operabil 
Ity. 

[0015] (3) According to the third prior art technique, Pd 
and Sn are present under the plating resist. Therefore, in the 
case Where the line space is 100 pm or less, the insulating 
property betWeen circuits is degraded due to moisture 
absorption. 

SUMMARY OF THE INVENTION 

[0016] Thus, it is an object of the present invention to 
provide a process for producing a printed Wiring board 
Which overcomes the problem regarding the insulating prop 
erty betWeen circuits of a printed circuit board produced by 
the above-mentioned conventional full-additive processes. 

[0017] A process for producing a printed Wiring board of 
the present invention includes: a ?rst step of forming ?rst 
catalyst cores for electroless plating made of single metal 
particles on an insulating surface of a substrate; a second 
step of patterning a plating resist on the substrate; a third 
step of forming second catalyst cores for electroless plating 
made of alloy particles on the surface of the substrate Where 
the plating resist is not formed; and a fourth step of forming 
conductive circuits made of an electroless plating ?lm on the 
surfaces of the substrate Where the ?rst catalyst cores and the 
second catalyst cores are formed. 

[0018] An electrical insulating property betWeen conduc 
tive circuits formed in the fourth step is largely in?uenced by 
the concentration of the ?rst catalyst cores on the surface of 
the substrate. In order to ensure reliability of the electrical 
insulating property betWeen conductive circuits, the electri 
cal insulation resistance betWeen conductive circuits is 
required to be 1099 or more. The preferable concentration 
of the ?rst catalyst cores on the surface of the insulating 
substrate is 4x10‘8 atomic mol/cm2 or less. 

[0019] The loWer the concentration of the ?rst catalyst 
cores, the better the insulating property betWeen conductive 
circuits. According to the present invention, the loWer limit 
of the poncentration of the ?rst catalyst cores is set to 
4.7><10’ atomic mol/cm2. The purpose of this is to provide 
the ?rst catalyst cores betWeen the plating resists, and to 
alloW the ?rst catalyst cores to promote the formation of the 
second catalyst cores betWeen the plating resists in the third 
step. As the ?rst catalyst cores, metal particles of palladium 
(Pd) or copper (cu) can be used. 

Aug. 29, 2002 

[0020] In the case Where the ?rst catalyst cores are made 
of Pd particles, the Pd particles are formed by alloWing 
palladium complex ions, in Which palladium ions are bound 
by ligands such as ammonia, pyridine, pyridine-3-sulfonic 
acid, and 2-aminopyridine, to adsorb to a substrate, folloWed 
by reducing With a reducing agent such as dimethylamine 
borane, sodium borohydride, or the like. The number of 
ligands binding to one Pd ion is 2 to 4. 

[0021] In the case Where the ?rst catalyst cores are made 
of Cu metal particles, the Cu metal particles are formed by 
alloWing a copper metal colloid to adsorb to a substrate. 

[0022] According to the present invention, as the second 
catalyst cores, palladium—tin alloy particles are used. The 
palladium—tin alloy particles are formed by bringing a 
substrate into contact With a catalyst solution containing a 
palladium—tin miXed colloid. In order to suppress adsorp 
tion of the palladium—tin alloy particles to a plating resist, 
the plating resist is treated With an aqueous solution con 
taining an anionic surfactant before bringing the substrate 
into contact With the catalyst solution containing a palla 
dium—tin miXed colloid. 

[0023] According to the process for producing a printed 
Wiring board of the present invention, a ?fth step may be 
included betWeen the second and third steps, in Which the 
?rst catalyst cores on the surface of the substrate Where a 
plating resist is not formed are replaced by third catalyst 
cores having electroless plating catalyst performance by an 
ion substitution reaction. In this case, as the ?rst catalyst 
cores, copper metal particles are used, and the copper metal 
particles can be replaced by the third catalyst cores made of 
more stable palladium, silver, and nickel metal particles by 
an ion substitution reaction. 

[0024] According to the present invention, there is pro 
vided a process for producing a printed Wiring board char 
acteriZed in that catalyst cores are formed on the surface of 
an insulating substrate in a concentration of 4x10“8 atomic 
mol/cm2 or less, a plating resist is patterned and treated With 
an anionic surfactant solution, and the insulating substrate is 
treated With a catalyst solution containing a palladium—tin 
miXed colloid. By treating the plating resist With an anionic 
surfactant solution, adsorption of the palladium—tin miXed 
colloid to the surface of the plating resist can be suppressed. 
Catalyst cores previously formed on the surface of the 
substrate that is eXposed betWeen the plating resists have a 
function of promoting adsorption of a palladium—tin miXed 
colloid, and enhance the formation of an electroless plating 
?lm (electroless copper plating ?lm) betWeen the plating 
resists. By setting the concentration of the catalyst cores 
under the plating resist to 4x10‘8 atomic mol/cm2 or less, a 
high insulating property can also be held betWeen conduc 
tive circuits. 

[0025] These and other advantages of the present inven 
tion Will become apparent to those skilled in the art upon 
reading and understanding the folloWing detailed descrip 
tion With reference to the accompanying ?gures. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0026] 
[0027] FIGS. 1A to 1D shoW production steps illustrating 
a process for producing a printed Wiring board by a con 
ventional full-additive process; 

In the accompanying draWings: 
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[0028] FIGS. 2A to 2E show production steps illustrating 
a ?rst embodiment of a process for producing a printed 
Wiring board of the present invention; 

[0029] FIGS. 3A to 3D shoW production steps illustrating 
a mechanism of forming catalyst cores in the ?rst embodi 
ment of the process for producing a printed Wiring board of 
the present invention; 

[0030] FIGS. 4A to 4D shoW production steps illustrating 
a mechanism of forming catalyst cores in a second embodi 
ment of the process for producing a printed Wiring board of 
the present invention; 

[0031] FIG. 5 is a graph shoWing a relationship betWeen 
the catalyst adhesion and the inter-circuit insulation resis 
tance; and 

[0032] FIG. 6 is a graph shoWing a relationship betWeen 
the catalyst adhesion and the inter-circuit insulation resis 
tance. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0033] Hereinafter, the process for producing a printed 
Wiring board of present invention Will be described in detail 
by Way of illustrative embodiments With reference to the 
draWings. 

[0034] First, as shoWn in FIG. 2A, an insulating substrate 
3 is prepared, in Which adhesive layers 2 made of epoxy 
resin are formed on both surfaces of a base substrate 1 of a 
glass substrate made of epoxy resin. The adhesive layer 2 
may also be made of polyimide resin or polyimide resin 
modi?ed With epoxy resin, in place of epoxy resin. 

[0035] Next, as shoWn in FIG. 2B, after forming through 
holes 4, the surfaces of Walls of the through-holes 4 and the 
surfaces of the adhesive layers 2 are made hydrophilic, using 
a chemical roughening aqueous solution such as an alkaline 
permanganate solution or the like. 

[0036] Then, catalyst cores 5 for electroless plating made 
of single metal particles of Pd or Cu are formed on the 
surfaces of the adhesive layers 2 and the surfaces of the 
Walls of the through-holes 4. Herein, it is important that in 
the case Where the catalyst cores 5 remain on a plating resist, 
the concentration of the catalyst cores 5 on the adhesive 
layers 2 should be regulated so that the insulation resistance 
betWeen adjacent circuit lines after formation of the circuits 
becomes 1099 or more. 

[0037] FIG. 5 is a graph shoWing measurement results of 
the relationship betWeen the catalyst adhesion concentration 
(,ug/cm2) on the adhesive layers of epoxy resin and the 
insulation resistance betWeen adjacent circuit lines. A 
line Width (L) and a line space (S) are 25 pm, respectively. 

[0038] In FIG. 5, a curve A represents measurement 
results in the case Where catalyst cores are formed of Pd 
single metal particles used in the present invention, and a 
curve B represents measurement results in the case Where 
catalyst cores are formed of an Pd—Sn alloy using a 
conventional catalyst solution of a Pd—Sn mixed colloid. 
Under the same catalyst adhesion amount (Weight), a 
decrease in insulation resistance is smaller in the case Where 
catalyst cores are formed of Pd single metal particles used in 
the present invention. 
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[0039] FIG. 6 is a graph shoWing measurement results of 
the relationship betWeen the catalyst adhesion concentration 
(atomic mol/cm2) on the adhesive layers of epoxy resin and 
the insulation resistance betWeen circuit lines. Even in 
the case Where the catalyst cores 5 are formed of Cu single 
metal particles, the relationship in FIG. 6 holds. 

[0040] According to the present invention, the catalyst 
adhesion amount (concentration of ?rst catalyst cores 5) is 
controlled to be 4x10“8 atomic mol/cm2 or less in vieW of 
safety, so that the insulation resistance betWeen circuit lines 
of 1099 or more is obtained in the case Where a conductive 
circuit With a line Width (L) of 25 pm and a line space (S) 
of 25 pm is formed. The loWer limit of the concentration of 
the catalyst cores 5 is set to 4.7><10_9atomic mol/cm2. The 
reason for this Will be described later. 

[0041] The catalyst cores 5 can be formed on the adhesive 
layers 2 by the folloWing method. 

[0042] (1) In the case Where the catalyst cores 5 are made 
of Pd single metal particles, Pd complex ions, in Which 
palladium ions are bound by ligands such as ammonia, 
pyridine, pyridine-3-sulfonic acid, and 2-aminopyridine are 
alloWed to adsorb to the surface of the insulating substrate 
3. The Pd complex ions are chemically reduced by being 
soaked in an aqueous solution containing boron hydride 
such as dimethylamine borane (DMAB), Whereby the cata 
lyst cores 5 of Pd are formed. 

[0043] (2) In the case Where the catalyst cores 5 are made 
of Cu single metal particles, the catalyst cores 5 made of Cu 
particles can be formed on the surface of the adhesive layers 
2, using a copper catalyst solution or the like described in the 
above-mentioned second prior art technique. 

[0044] After the catalyst cores 5 are formed, as shoWn in 
FIG. 2C, a plating resist 6 is patterned on the adhesive 
layers 2. As a material for the plating resist 6, an epoxy resin 
type photosensitive resist in a liquid form or a dry ?lm form 
can be used. After the plating resist 6 is patterned, in order 
to enhance resistance to an electroless copper plating solu 
tion, the resultant insulating substrate 3 is subjected to heat 
treatment at a temperature of 100° C. or higher. 

[0045] Next, the insulating substrate 3 With the plating 
resist 6 patterned thereon is defatted. Then, the insulating 
substrate 3 is Washed in Water, and then in a sulfuric acid 
aqueous solution. Then, the insulating substrate 3 is Washed 
in Water, and soaked in an aqueous solution containing an 
anionic surfactant (also generally called a conditioner solu 
tion), folloWed by Washing in Water. As the anionic surfac 
tant, alkylphenyl sulfonate such as sodium dodecylbenZe 
nesulfonate, polyoxyethylene alkyl ether sulfate, such as 
sodium polyoxyethylene lauryl ether sulfate, polyoxyethyl 
ene alkyl phenyl ether sulfate such as sodium polyoxyeth 
ylene nonyl phenyl ether sulfate, or the like can be used. An 
aqueous solution is used in Which an anionic surfactant 
selected from the above examples is controlled to be a 
concentration of 200 to 3000 ppm. The aqueous solution 
containing an anionic surfactant is used in a liquid tempera 
ture range of 10° C. to 60° C. 

[0046] Next, the resultant insulating substrate 3 is soaked 
in a hydrochloric acid aqueous solution, and then in an 
acidic Pd—Sn mixed colloid catalyst aqueous solution, 
Whereby a Pd—Sn mixed colloid is alloWed to adsorb to the 
surfaces of the Walls of the through-holes 4 and the surfaces 
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of the insulating substrate 3. Then, the insulating substrate 3 
is Washed in Water, and treated With a sulfuric acid aqueous 
solution or a ?uoroboric acid aqueous solution, Whereby the 
Pd—Sn mixed colloid adsorbing to the surface of the 
insulating substrate 3 is activated. As a result of this treat 
ment, catalyst cores 7 made of a Pd—Sn alloy are formed on 
the surfaces of the insulating substrate 3 (FIG. 2D). The 
catalyst cores 7 are also formed on the surfaces of the 
through-holes 4 simultaneously. 

[0047] The Pd—Sn mixed colloid catalyst aqueous solu 
tion is an acidic colloid aqueous solution formed by reduc 
ing palladium chloride With stannous chloride. The Pd—Sn 
mixed colloid particles are those Which are negatively 
charged as a Whole, Where Sn2+ ions and Sn4+ ions adsorb 
to the periphery of Pd metal particles, and negative ions such 
as chlorine ions (Cl') excessively adsorb to the outermost 
side of the particles. The colloid particles are stably present 
repelling one another in an aqueous solution. 

[0048] When the surface of the insulating substrate 3 is 
treated With an acidic aqueous solution (hereinafter, referred 
to as an “accelerator solution”) such as sulfuric acid aqueous 
solution, ?uoroboric acid aqueous solution, or the like, 
Pd—Sn mixed colloid particles excessively adsorbing to the 
surface of the insulating substrate 3 are dissolved in the 
accelerator solution, and simultaneously, the Pd—Sn mixed 
colloid particles remaining on the surface of the insulating 
substrate 3 are rearranged to form the catalyst cores 7 made 
of an active Pd—Sn alloy having a catalyst function of 
electroless plating. 

[0049] Anionic surfactant molecules adsorb to the surface 
of the plating resist 6 When the surface is treated With an 
aqueous solution containing an anionic surfactant. When the 
insulating substrate 3 is treated With a Pd—Sn mixed colloid 
solution, the anionic surfactant molecules remain on the 
surface of the plating resist 6 and prevent the Pd—Sn mixed 
colloid from adsorbing to the surface of the plating resist 6. 
Even if the Pd—Sn mixed colloid adsorbs to the surface of 
the plating resist 6, the colloid is dissolved in the accelerator 
solution, and removed from the surface of the plating resist 
6. As the Pd—Sn mixed colloid catalyst aqueous solution, 
commercially available palladium chloride—stannous chlo 
ride mixed colloid catalyst aqueous solution can be used. 

[0050] Next, as shoWn in FIG. 2E, the insulating substrate 
3 thus obtained is soaked in an electroless copper plating 
solution containing EDTA as a complexing agent and form 
aldehyde as a reducing agent, Whereby a copper plating ?lm 
With a thickness of 10 to 20 pm is formed on the surfaces of 
the Walls of the through-holes 4 and betWeen the plating 
resists 6. Thus, conductive circuits 8 and copper plated 
through-holes 9 are formed to produce a printed Wiring 
board 10. 

[0051] According to the present invention, there is pro 
vided a process for producing a printed Wiring board char 
acteriZed by the folloWing: the catalyst cores 5 made of Pd 
or Cu single metal particles are formed on the adhesive 
layers 2 in a concentration of 4.7><10_9 to 4x10‘8 atomic 
mol/cm2, and thereafter, the plating resist 6 is formed; and 
the resultant insulating substrate 3 is treated With an aqueous 
solution containing an anionic surfactant, and a Pd—Sn 
mixed colloid aqueous solution, folloWed by being Washed 
in an acid, Whereby the catalyst cores 7 made of an Pd—Sn 
alloy are selectively formed betWeen the plating resists 6. 
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[0052] Next, the mechanism of forming the catalyst cores 
7 Will be described. FIG. 3A shoWs the state of a substrate 
in Which the catalyst cores 5 are formed on the adhesive 
layer 2, and the plating resist 6 is patterned. After the 
substrate is treated With an aqueous solution (also generally 
called a “conditioner solution”) containing an anionic sur 
factant and Washed in Water, anionic surfactant molecules 12 
adsorb to the surface of the plating resist 6, and the substrate 
is negatively charged, as shoWn in FIG. 3B. The surface of 
the adhesive layer 2 is made hydrophilic, and negatively 
charged, so that the anionic surfactant molecules 12 are 
unlikely to adsorb to the surface of the adhesive layer 2. 

[0053] When the substrate is soaked in a catalyst solution 
of a Pd—Sn mixed colloid after being Washed in Water, since 
the Pd—Sn mixed colloid is negatively charged as a Whole, 
the Pd—Sn mixed colloid is prevented from adsorbing to the 
plating resist 6, and selectively adsorbs to the adhesive layer 
2 (FIG. 3C). Reference numeral 13 denotes catalyst core 
ions made of a Pd—Sn mixed colloid adsorbing to the 
adhesive layer 2. On the surface of the adhesive layer 2, the 
catalyst cores 5 are present, Which have a function of 
promoting adsorption of the Pd—Sn mixed colloid. 

[0054] As described above, the loWer the concentration of 
the catalyst cores 5 adsorbing to the surface of the adhesive 
layer 2, the better the insulating property betWeen circuits. 
HoWever, in order to enhance adsorption of the Pd—Sn 
mixed colloid, it is required to set the concentration of the 
catalyst cores 5 to a certain level or higher. A preferable 
concentration is 4.7><10_9 atomic mol/Cm2 or more. 

[0055] Then, the substrate is soaked in an accelerator 
solution, Whereby the Pd—Sn mixed colloid excessively 
adsorbing to the surface of the adhesive layer 2 betWeen the 
plating resists 6 is removed, and simultaneously, the Pd—Sn 
mixed colloid remaining on the surface of the adhesive layer 
2 betWeen the plating resists 6 is accelerated. Thus, the 
catalyst cores 7 made of a Pd—Sn alloy rich in Pd are 
formed betWeen the plating resists 6 (FIG. 3D). In the case 
Where the Pd—Sn mixed colloid adsorbs to the plating resist 
6, the colloid is removed in the accelerator solution. Because 
of the presence of the catalyst cores 5 and 7 betWeen the 
plating resists 6, electroless copper plating is likely to occur. 

[0056] According to the present invention, the catalyst 
cores 5 made of Pd or Cu single metal particles are present 
under the plating resist 6. In this case, the concentration of 
the catalyst cores 5 is 1/2 to 1/3 of the conventional catalyst 
remaining amount, Which shoWs that suf?cient insulation 
reliability is ensured betWeen circuits. 

[0057] Next, a second embodiment of the process for 
producing a printed Wiring board of the present invention 
Will be described With reference to FIGS. 4A to 4D. 
According to the process for producing a printed Wiring 
board of the present embodiment, the catalyst cores 5 in the 
above-mentioned ?rst embodiment are formed in tWo stages. 
More speci?cally, as in the case of FIG. 2A, the through 
holes 4 (not shoWn) are formed in the insulating substrate 3 
With the adhesive layer 2 formed thereon, and the surface of 
the adhesive layer 2 is made hydrophilic by chemical 
roughening. 

[0058] Then, catalyst cores 5a made of Cu metal particles 
are formed on the surface of the adhesive layer 2, using a 
copper catalyst or the like described in the above-mentioned 
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second prior art technique. Then, the plating resist 6 is 
patterned (FIG. 4A). The concentration of the catalyst cores 
5a on the surface of the adhesive layer 2 is set to 4.7><10_9 
to 4x10‘8 atomic mol/cm2, as in the above-mentioned ?rst 
embodiment. 

[0059] Next, the catalyst cores 5a made of Cu metal 
betWeen the plating resists 6 are converted into catalyst 
cores 5b made of Pd, Ag, or Ni by a substitution reaction of 
ions (FIG. 4B). Conversion into Pd and Ag is conducted by 
a typical substitution reaction in Which the catalyst cores 5a 
are brought into contact With a palladium chloride aqueous 
solution or a silver nitrate aqueous solution. Conversion into 
Ni cannot be conducted by atypical substitution reaction, 
since Ni has a larger ioniZation tendency than Cu. Therefore, 
it is required to reverse ioniZation potentials of Cu and Ni by 
adding thiourea to a nickel chloride aqueous solution. More 
speci?cally, When the catalyst cores 5a are brought into 
contact With a nickel chloride aqueous solution containing 
thiourea, a monovalent ion of copper forms a chelate With 
thiourea, and the oxidation-reduction potential of copper 
becomes loWer than that of Ni, Whereby the catalyst cores 5a 
of Cu can be replaced by the catalyst cores 5b of Ni. Since 
the catalyst cores 5b are less likely to be oxidiZed, as 
compared With the catalyst cores 5a, the adsorption of 
catalyst core ions 13 is enhanced in the subsequent step. 

[0060] Then, the insulating substrate 3 is Washed in Water, 
and soaked in a catalyst solution of a Pd—Sn mixed colloid. 
Since the Pd—Sn mixed colloid is negatively charged as a 
Whole, adsorption thereof to the plating resist 6 is sup 
pressed, and the Pd—Sn mixed colloid adsorbs to the 
adhesive layer 2 (FIG. 4C). Reference numeral 13 denotes 
catalyst core ions made of a Pd—Sn mixed colloid adsorb 
ing to the adhesive layer 2. On the surface of the adhesive 
layer 2, the catalyst cores 5b are present, Which have a 
function of enhancing the adsorption of the Pd—Sn mixed 
colloid. 

[0061] Then, the resultant insulating substrate 3 is soaked 
in an accelerator solution. As a result, the Pd—Sn mixed 
colloid excessively adsorbing to the surface of the adhesive 
layer betWeen the plating resists 6 is removed, and simul 
taneously, the Pd—Sn mixed colloid remaining on the 
surface of the adhesive layer 2 betWeen the plating resists 6 
is activated, Whereby the catalyst cores 7 made of a Pd—Sn 
alloy rich in Pd are formed betWeen the plating resists 6 
(FIG. 4D). In the case Where the Pd—Sn mixed colloid 
adsorbs to the plating resist 6, the colloid is removed in the 
accelerator solution. Due to the presence of the catalyst 
cores 5b and the catalyst cores 7 betWeen the plating resists 
6, electroless copper plating is likely to occur. 

[0062] In the above-mentioned embodiments of the 
present invention, an organic substrate made of epoxy resin 
or the like is used as an insulating substrate. HoWever, a 
ceramic substrate may also be used in the present invention. 
Furthermore, a multi-layered substrate may also be used as 
a base substrate. Furthermore, a base substrate rich in resin 
Without using an adhesive layer may also be used in place of 
an insulating substrate With an adhesive layer formed 
thereon. 

[0063] In the above-mentioned embodiments of the 
present invention, electroless copper plating is used. HoW 
ever, electroless nickel plating or a combination of electro 
less copper plating and electroless nickel plating can be used 
in place of electroless copper plating. 
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[0064] Hereinafter, the present invention Will be described 
by Way of speci?c examples. It should be noted that the 
present invention is not limited thereto. 

EXAMPLE 1 

[0065] An epoxy resin glass substrate of Was covered With 
an adhesive layer (thickness: 50 pm) made of thermosetting 
epoxy resin, and cured by heating, Whereby an insulating 
substrate Was formed. The insulating substrate Was soaked in 
an alkaline sodium permanganate aqueous solution at a 
liquid temperature of 60° C. for 5 minutes to make the 
surface of the adhesive layer hydrophilic. 

[0066] Then, the insulating substrate Was Washed in Water, 
and permanganate ions remaining on the surface of the 
adhesive layer Was reduced With a hydraZine sulfate aqueous 
solution. Then, the insulating substrate Was Washed in Water, 
and soaked in a Pd complex compound aqueous solution 
(pH=10.5) for 5 minutes, folloWed by Washing in Water. 
Then, the insulating substrate Was soaked in a reducing 
agent (sodium borohydride) for 3 minutes, Whereby the Pd 
complex compound adsorbing to the insulating substrate 
Was reduced. On the insulating substrate, Pd (catalyst cores) 
Was formed in an amount of 1.2 pig/cm2 (1.127><10_8 atomic 
mol/cm2). This Pd adsorption concentration corresponds to 
the case Where an insulation resistance betWeen circuit lines, 
in Which a line Width and a line space are about 25 pm, 
respectively, becomes about 10139. 

[0067] Next, after the insulating substrate Was Washed in 
Water, the insulating substrate Was dried at 120° C. for 30 
minutes and cooled. Thereafter, a plating resist pattern of a 
reverse plate With a line Width of 25 pm and a line space of 
25 pm Was formed on the adhesive layer of the insulating 
substrate, using a liquid photosensitive plating resist (thick 
ness: about 20 pm) of epoxy resin. 

[0068] Then, the insulating substrate Was soaked in a 
defatting solution at a liquid temperature of 60° C. for 5 
minutes, and Washed in Water and an acid. The insulating 
substrate Was soaked in a conditioner solution containing an 
anionic surfactant of sodium dodecylbenZenesulfonate for 3 
minutes. After the insulating substrate Was Washed in Water, 
the substrate Was soaked in a Pd—Sn mixed colloid aqueous 
solution for about 3 minutes. After the insulating substrate 
Was Washed in Water, the substrate Was soaked in an accel 
erator (acidic solution containing sulfuric acid) for 5 min 
utes. The insulating substrate Was Washed in Water, and 
plated With an electroless copper plating solution containing 
EDTA as a complexing agent, Whereby an electroless copper 
plating ?lm With a thickness of about 20 pm Was deposited 
betWeen the plating resists of the insulating substrate. On the 
plating resists of the insulating substrate, an electroless 
copper plating ?lm Was not deposited. Furthermore, an 
insulation resistance betWeen circuit lines Was 10129 or 
more. Thus, it Was con?rmed that a high insulating property 
is ensured. 

EXAMPLE 2 

[0069] A glass substrate of epoxy resin Was covered With 
an adhesive layer (thickness: 50 pm) made of thermosetting 
epoxy resin, and cured by heating, Whereby an insulating 
substrate Was formed. The insulating substrate Was soaked in 
an alkaline sodium permanganate aqueous solution at a 
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liquid temperature of 60° C. for 5 minutes to make the 
surface of the adhesive layer hydrophilic. 

[0070] Then, the insulating substrate Was Washed in Water, 
and permanganate ions remaining on the surface of the 
adhesive layer of the insulating substrate Was reduced With 
a hydraZine sulfate aqueous solution. Then, the insulating 
substrate Was Washed in Water and soaked in a copper 
colloid catalyst solution, Whereby catalyst cores made of Cu 
particles Were formed on the surface of the adhesive layer of 
the insulating substrate in a concentration of about 3x10-8 
atomic mol/cm2 (about 1.9 pg/cmz). 
[0071] The insulating substrate Was Washed in Water. 
Thereafter, the insulating substrate Was dried at 120° C. for 
30 minutes in a nitrogen atmosphere and cooled. Then, a 
plating resist of a reverse plate With a line Width of 25 pm 
and a line space of 25 pm Was patterned on the adhesive 
layer by using a liquid photosensitive plating resist (thick 
ness: about 20 pm) of epoXy resin. 

[0072] Then, the insulating substrate Was soaked in an 
acidic aqueous solution of palladium chloride for about 3 
minutes, Whereby catalyst cores made of Cu particles 
adsorbing to the surface of the adhesive layer betWeen the 
plating resists Were replaced by Pd. The purpose of drying 
the insulating substrate in a nitrogen atmosphere is to 
suppress oxidation of catalyst cores made of Cu particles. 

[0073] Then, the insulating substrate Was soaked in a 
defatting solution at a liquid temperature of 60° C. for 5 
minutes, and Washed in Water and an acid. The insulating 
substrate Was soaked in a conditioner solution containing an 
anionic surfactant of sodium dodecylbenZenesulfonate for 3 
minutes, and after being Washed in Water, the substrate Was 
soaked in a Pd—Sn miXed colloid catalyst aqueous solution 
for about 3 minutes. After the insulating substrate Was 
Washed in Water, the substrate Was soaked in an accelerator 
(acidic solution containing sulfuric acid) for 5 minutes. The 
insulating substrate Was Washed in Water, and plated With an 
electroless copper plating solution (at a liquid temperature of 
about 70° C.) containing EDTA as a compleXing agent, 
Whereby an electroless copper plating ?lm With a thickness 
of about 20 pm Was deposited betWeen the plating resists of 
the insulating substrate. On the plating resists, an electroless 
copper plating ?lm Was not deposited. Furthermore, an 
inter-circuit insulation resistance Was 10119 or more. Thus, 
it Was con?rmed that a high insulating property is ensured. 

[0074] As described above, according to the present 
invention, the folloWing advantages are obtained. 

[0075] (1) The concentration of a catalyst in conductive 
circuit forming regions is prevented from decreasing, and 
the concentration of an electroless copper plating catalyst 
remaining under a plating resist (i.e., betWeen conductive 
circuits) can be loWered to 1/2 to 1/3 of that obtained by the 
conventional technique of forming a catalyst over the entire 
surface. 

[0076] (2) Because of the above, a printed Wiring board 
having high-density circuits With a line Width of 50 pm or 
less and a line space of 50 pm or less can be produced (Which 
has been conventionally dif?cult) on the surface of an 
insulating substrate by a full-additive process Without 
impairing the electrical insulating property betWeen circuits. 

[0077] Various other modi?cations Will be apparent to and 
can be readily made by those skilled in the art Without 
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departing from the scope and spirit of this invention. 
Accordingly, it is not intended that the scope of the claims 
appended hereto be limited to the description as set forth 
herein, but rather that the claims be broadly construed. 

What is claimed is: 
1. A process for producing a printed Wiring board com 

prising the steps of: 

a ?rst step of forming ?rst catalyst cores for electroless 
plating on a substrate having an insulating surface, the 
?rst catalyst cores made of single metal particles; 

a second step of patterning a plating resist formed on the 
substrate so as to selectively eXpose the ?rst catalyst 
cores from the plating resist; 

a third step of forming second catalyst cores for electro 
less plating on the surface of the substrate eXposed 
from the plating resist,the second catalyst cores being 
made of alloy particles; and 

a fourth step of forming conductive circuits made of an 
electroless plating ?lm on area associated With the ?rst 
catalyst cores and the second catalyst cores eXposed 
from the plating resist. 

2. Aprocess for producing a printed Wiring board accord 
ing to claim 1, Wherein the third Step further includes a step 
of treating the surface of the plating resist With an aqueous 
solution containing an anionic surfactant before forming the 
second catalyst cores. 

3. Aprocess for producing a printed Wiring board accord 
ing to claim 1, Wherein the ?rst step further includes a step 
of making the surface of the substrate hydrophilic before 
forming the ?rst catalyst cores on the surface of the sub 
strate. 

4. Aprocess for producing a printed Wiring board accord 
ing to claim 1, Wherein the ?rst catalyst cores are selected 
from the group consisting of palladium particles and copper 
particles. 

5. Aprocess for producing a printed Wiring board accord 
ing to claim 1, Wherein the concentration of the ?rst catalyst 
cores is set to betWeen 4.7><10_9 and 4x10‘8 atomic mol/ 
cm2. 

6. Aprocess for producing a printed Wiring board accord 
ing to claim 1, Wherein the ?rst catalyst cores are made of 
palladium particles, and the palladium particles are formed 
by chemically reducing palladium complex ions adsorbing 
to the substrate. 

7. Aprocess for producing a printed Wiring board accord 
ing to claim 6, Wherein a ligand of the palladium ions is one 
selected from a group consisting of ammonia, pyridine, 
pyridine-3-sulfonic acid, and 2-aminopyridine. 

8. Aprocess for producing a printed Wiring board accord 
ing to claim 1, Wherein the ?rst catalyst cores are made of 
copper particles Which are formed by alloWing a copper 
colloid to adsorb to the substrate. 

9. Aprocess for producing a printed Wiring board accord 
ing to claim 1, Wherein the second catalyst cores are made 
of a palladium—tin alloy formed by using a catalyst solution 
containing palladium—tin miXed colloid. 

10. A process for producing a printed Wiring board 
according to claim 1, further includes a ?fth step betWeen 
the second step and the third step, in Which the ?rst catalyst 
cores on the surface of the substrate eXposed from the 
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plating resist are replaced by third catalyst cores having 
electroless plating catalyst performance by an ion substitu 
tion reaction. 

11. Aprocess for producing a printed Wiring board accord 
ing to claim 10, Wherein the ?rst catalyst cores are made of 
copper particles. 
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12. A process for producing a printed Wiring board 
according to claim 11, Wherein the third catalyst cores are 
made of one selected from the group consisting of palla 
dium, silver, and nickel. 

* * * * * 


